Introduction
High performance polycrystalline Silicon (poly-Si) thin film transistors (TFTs) are expected for systems on glass application. Mobility in conventional poly-Si TFTs is thought to be degraded by grain boundary scattering [1] . To reduce grain boundary scattering and improve mobility, onedimensionally long grains are needed. Continuous-wave (CW) laser lateral crystallization (CLC) [2] is the most promising method to form one-dimensionally long grains.
In this paper, carrier transport mechanism in CLC poly-Si TFTs was investigated. Figure 1 shows a schematic diagram of the sample structure for CLC. After dehydrogenation annealing, the a-Si films were irradiated by CW laser with a wavelength of λ=532 nm. Laser spot shape was ellipse, and the intensity profile was Gaussian with dimensions of 90×20 µm 2 (FWHM). Figure 2 shows the dependences of the structure of the CW laser annealed Si thin films on laser power and laser scanning speed. In this work, laser power and scanning speed were fixed at 10 W and 30 cm/s, respectively. It has been found that CLC poly-Si thin film has a large tensile strain [3] . There is a possibility that mobility is changed by the strain because strain can modify the band structure and effective mass of Si [4] . Figure 3 shows electron back-scattering diffraction pattern (EBSP) of CLC poly-Si thin film. This figure shows that grains grew along CW laser scanning direction and an average grain size was 20×2 µm 2 . For comparison of the sizes between grains and TFTs, the minimum channel size in this study was also shown in Fig. 3. Figure 4 shows the process flow for n-channel TFTs. The channel direction was parallel to CW laser scanning direction as shown in Fig. 5 . Figure 6 shows I D -V G characteristic. Field effect mobility (µ FE ) was also plotted. On-off ratio I D (V G =20 V)/I D (V G =-20 V) of 6×10 6 and peak µ FE of 285 cm 2 /(V･s) were achieved. Figure 7 shows Levinson plots [5] which are generally used to estimate density of states at grain boundaries (N t ) for poly-Si TFTs using a following equation [6] :
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where µ B is mobility preexponential factor. Even if the gate length (L) is longer than the average grain length, the slopes showed positive values and N t wasn't extracted. This result means that potential barrier wasn't formed at grain boundaries in CLC poly-Si films. It was found that CLC poly-Si TFT operation is free from grain boundary scattering. . Figure 9 shows µ eff dependence on temperature (T) at N inv =4.5×10 12 cm -2 . The µ eff dependence on T was close to T -1 . These results correspond with the theoretical mobility determined by acoustic phonon scattering [7] . It was found that phonon scattering was the main scattering mechanism in CLC poly-Si TFTs. Although tensile strain exists in CLC poly-Si thin film, the effect on µ eff hasn't been clarified yet. Further research is required to fully understand scattering mechanism in CLC poly-Si TFTs. . The variation of W corresponds with the variation of the number (N) of grains within the channel region. It is well known that carrier mobility greatly depends on surface orientation and channel direction in bulk Si transistors [8] . Surface orientation of each grain in a CLC polySi film wasn't uniform as shown in Fig. 4 . It is thought that the statistical fluctuation of surface orientation of each grain in a CLC poly-Si thin film induced the peak µ FE fluctuation, which is proportional to N -1/2 ruled by central limit theorem. The fluctuation will be reduced by narrowing the grain width because that corresponds to the increase of N. Figure 11 shows the schematic image of specific factors for carrier transport in CLC poly-Si TFTs. This figure is the summary of this work.
Conclusion
It has been found that carrier transport in CLC poly-Si TFTs is free from grain boundary scattering and mainly governed by phonon scattering. It is concluded that CLC poly-Si TFTs can produce single-crystalline like performance. µ FE was also plotted. Si thin films on laser power and laser scanning speed.
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